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V© (57) Abstract 
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A measuring method for optical transfer function which scans an irradiation light from a light source (31) on an 
measured out of imaging elements of an imaging camera in which an imaging optical system and the imaging elements 
are formed integrally by the irradiation light. The irradiation light is sequentially converted into electrical signals at the element 
\& to be measured and the electrical signals are output. Point spread data is generated based on the output electrical signals and it is 
subjected to Fourier transform to obtain optical transfer function. Accordingly, the measuring method for optical transfer function 
can suitably restore an image deterioration due to such causes as the location of an imaging optical system in an imaging camera and 
element-to-element cross talk. 
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[0089] ft 33, _LiE<£>M*T?ra\ ^y^b^52<Z)[^i:^S-r?)^ir^J; l 9^y^h7t»r^^^ 
[0090] *»(DW^^l^»^^tl^^]^^^^6o *HJ£©^ 

z>(dx\ m^£M(DM±^fcm%mmm(Dnm^mx&Z) 0 m^, *yyHK52© 
^y^ho^$^i6^u^ffii^53(Z)«^i5H^iT^<i-5(5i\ r©^ftt^^ 

[0091] m4(DmM(DMm) 

m^^j*io<Dmj$&±m<DmM(Dmmbmte<>x\^ 0 

[0092] I39te, ^4(D%M<D^M(Dmm^5b^^J^<Dm^^ir^Xiy^mX^ 0 H9 

m §p 1 5 , m ft Yttfm 1 6 is «t ^ — r^M^tfm 1 7<hi ;lt:& 

5 0 -^^.(DMrn^—^yr^M^^Mn^ m^Mjtnf—^r^^ 



WO 2005/069216 



20 



PCT/JP2005/000289 



[0093] JMfc&^im, ^^##PjfM7nfflx-^^T^92^tt^5^, PKtffflES 
8^J;^MftMEffl^-^89^^^T^^tL57T^/^^^-^^^^T^ 

[0094] ^(d, mi^m^m^—^yr^^m^^xm^'f—^wiE'r^m^Wii^^m 
-rz> 0 Elites wp*fo&w&irz>h, ni&fcxmtbtiitmi&T 1 —*^ mm. 
m^m^—^yr^/^w^i-^fc^yr^/^^—^-r^^n^x^ 9>r 

?93%%1<0^A;X\ ^<D??X^il&7y4/^>s<—KM}t^%yt¥&¥&mm 
[0095] ^Jfe(DJf^^J;fltt\ pJ«E^gl3^T, ^*&«$l#^llcD^fftfc 

mMm&£TfmmffijEm^~?%i&ftvx^%m&fc-b, wmjmm.f—^\^ 
vxT^^])^—iy3>mmm2o^xxfmmwjEU22Kxm^^^^^UM 

[0096] {m^mmmm) 

*mm<D%i5(DmiM<DMW\^\,^xmm~t&o mion, ^mmmm^m 

-(DMffinmmw6o&Mi(DmMmm(DMi£*^iimm\^x, ®&8t&m 
mi^mzo<D%?tj%mmmz4KwtmLx, wswtyii ^xm^mmwyt^ 
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So 

[0097] mmmmmoi^ f~^mm^62^m^x\^ c m&nm^M6o<z>u&%* 
^V6i^^nx\y^mimM^mT'~^yr^^86t^^yu^^xmiMmiE 

mm^-^82{-Mvx^>^v^-^3^mm^^mmm^noo 

[0098] _hfE©fflEfifcfc<fc;ft,tf, PI#^— ?k*<Dm&T—?&&7ttZl£!b<Dm&&7cm 

[0099] m6(Dmm<Dmm) 

Of*, r<^H^7cffi^— ^7T^/>86^rrtg|5^y61^^#i-5o 

[oioo] m^mmmmeo^ ?y$Lj&m3&ffix.x^z> 0 m^^n^x^^mm 

[0101] gS?$®fS^g60te\ ■7 s -^m§P62Sr#^.T*3t), ^-^«K62te, 

^63^T«$^c^^#^®ft^-^92^mWES«13^ffi-5 0 pfM 
IE^gl3tt, 04(D||ffi(DW(Dm#MlE^gl3^|Wl#(Df#j55c^bT*3i9, 
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[0102] _h|E(Z)W^^j;^f^> ^^^gB63^«ti5iii#'7 s — ^^T^/^^^— £r^-f 9 

mmiEmmis^xm^mtmrneo^hmcmm^-^m^T^tcmm^m 

[0103] ft*b\ J^JKDf^P^TIi, ®M7cfflf^-^^itl2tt, tit*^©^© 

, ±m^-(Dytm^mmm^^x-hx^\ w_h©^^-ett, m&.m^m 

^-^«Sgl2(^T,#{«^O^ft#t4^-r^ft#^-^85^j5g 
U ®«IE^Sl30®^m7ufflT ; -«P^^19(^T, ^ ft #'14^-^85^ 

[0104] WJKDta^-Cfi, ##*^-Sr«J5fe-rS^^-cD5^©-^^SiJ^*^-^bT 

, {t^^X-^83^j^L-Ot^^f^ffi«#aiU ftil<7>*H^ol^-C«: N 

[0105] *yt, sk±(Dmwx\^ m&mftmmmmm^x, tv^-/^^^y^h^ji 

[0106] £^ £*_L<Z>ifc9ra3\ Si#^7^^c^Slt^-^lHl^ii:6rt^J;i9, WJ 
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^^^xh^\ 

[0107] ^fc, &,±<Dmmx^ ?y<DmmtvT^—?7T4/v%mi£-rz>7T'(^~r>^ 

[0108] (fg7tf)!UfecD?£1ig) 

i o i as «t u m im$&— ^mu 1 o 2 s^-r s 0 

[0109] ^H7— ^103^ Mx.fif'fV*— ^s/bTfoSo ^M?— ^1038^1^7*— ?<D 
^h^W^UfflbTCGI (Common Gateway Interface) ^^^^^SffLT^ «t 

[0110] m^msmmiou-z, sfiot^m, ^^miMm^ii2^xximmmmmi 

^»#^-112W^m«t-T«^tL^«Mf ^§-fc*tLT, AD^m, DC 

[0111] ^^«i^eioi^^^,o/hM^#^^^,««^iii^^^Eggi 

ft^f^^^So Lfc^oT, ®Ma^ii3^#^s®{t«»^^min^ 
[0112] »^^iii^?#S^S«^^eiiSMm33«t^PS#J3M^,«# 
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lll<DF^^~/^£l^#iaij£^3£Jt^ft? (Point Spread Function: PSF N & 

[oii3] 0i3tt N ^^^s^*^-ria-efe6 0 iiii3^jov>T, mB^F-r>y<~(D±^ 

22 1 F^ii^-TSo 

[0114] ii4tt, ^v-^mm^m^^M^m^^y—v^mx^^^m^ 

Iffcott, ft^ftfe^l8£&Oi^^8^fc5MTF (Modulation Transfer Function) 
3vh£C L^t, IS#Jl^fi^iR^#^Uc=l/'(^F)"e^ttSt*3l9/h 

[0115] ^(Dfc^ilSfi, F^^-£-hfr/h£<-r5J:5t^ ^AmHt*3«ttJ«Altfi^l*s 

mitnxi^ 0 isfristztf^ m^itx^wtDM^MMmuxtem^xu^fD®: 
mmhnx^^tctb^ F^s<~&/\^<x%f£\,^m^fo%o :©i^tui, f^ 
>^-^±^<^t^Kum(D^mtmn^-i-<, MTF(Dimmmm^xi& 
TbTb^5o ^(D^tfiK r.iikKMi$tm*ii2(Dmmmm*vxhmm>fa±h 

[0116] r(DPp^^^^^igP«^-y^^^LT#btt5^ft5^^Mm^^M 

bx^xwmM-'tb, nkntttztez, F^^-<D^#fti§#7 I fc^""m 

w&^2fc%±ftKftMx%t£<m, 2^Mx^t^^MMX(D^mm^, 

r.&%WtiMm^m±febin^fa±v^^bKf£& 0 
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[0118] 012tMot, ^mtSSSlOltt, ®&IEltmi4:fc<fcTm^ll5&^;tT 

15«p|ftfStt$P114^fEft$^c®{t^^-r»tg^i-So 
[0119] ^mf&g»iom£fb^ JfcfNfBii6, ^^W{sSM#:fE«^ii7, 7=— ^7 

[0120] yt^mmmmmn. w^T^x^m^MmmiM^T^^v^—^^mi^ 

V\ ba*S>, ##7fe^?fWfiOMTF^t^&<> — &7G&&^<DMTF&^a?>fc 
[0121] ^NTT?, #SU^7liJ^g^SMT^^V^7^^^(Dm#^T^$^fc® 

#*^-®MTF^^]e#^f¥ffibTV^6^T\ ^V^/^^^MTF^M-TSO^ 
^JBft#«fc*C*>3o r<Z)J;5&MTF<Z)gffi#&£LTi3\ M*-tfISO-122330>fl¥ 



WO 2005/069216 26 PCT/JP2005/000289 

[0122] lE&m^xb^— b^m^tc^m^ t^y^—y<d^>y^^y^ 

[0124] ^(DttUb^ 7 7^K-T3^ya-^ayfj;, ^://^M3s§lcDtV^miHt^ 

[0125] ^x\ ^mmmmxn, ^^H^m^mmmmoKDrnm^m^x, ^ 
^m^mmwc^mm^x^< 0 ^n^v, tm, m^mmmwioizmA 

[0126] 1 1 1 &x-j>.mm%m~rz>m&ia*, ytm&fcm mms.mmi 1 7 m 
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%mffi(Dmmt^xffim^x-b^\ 

[0127] -7 s — ^T^WtJ^§l5ll8tt N mi^H6^h(D^-— J f(Dm^^^^X, 

^^xm^ntcmu^mmBtuUii4^hm^MMmi^tvxm^^tth{- 

[0128] »5tSff^H9«> ^h^-^lOS^bT^r^/H^^lS^^T^^^fc 

-r^fg^LTv^o ^(D£o^—¥7T^^&i^f$^xmmn^E-y--s<mmo 

[0129] m^wiEf— s<mmo2n, mstis ^i2i&£Ti^>7$v~—^s^^mmi22 
^^m-r^mm, ^^T'^m^~^B^mm%i22\z.xmh^miEm\m 

^Mfg^gioi^Mff-rSM^LTv^o ro^ff !H3i2if*, «§K<^ 

ft #s*3«ttj«3^ #^^^-r6c T^>m^—^B>m&i22n, m^mm 
2iKx^mvfc^-?7T4M-^tv%yt¥m*mmwz&m^x, ^(d*?—?? 
T^M^^n^mi^T^m^—^3>mm-r^mm^vxm, ^mm^m 
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[0130] W_h(Dj;5^ftj^^tL^llJ^rftlijW^xA10^oV^, HlSSrJBVvC^lbtfs 

§13 1 1 6 &mfc-tz>^ t «t t) M^fsnas 1 1 4 ^is'it^tbfc® m. <d ^ * ^me*^w 

5(^^°S43) 0 

[0131] MHi^g{f^H9«. 7 s — ^7r^^lfB118^T^$tb^7 fk - ^77 

4?v*m&M~jEy— ;<mmo2\cmm ~t% (^^S44) 0 BMiEf-/^ti 

a— >gyfeat5 (^^7°S46) o 
[0132] *^y^S46fc:i3fr$®teMjEiJ-— ^Sffl02"eO9 f =i>^J?ij3.— fa^fcyfflfco 

v^Tf^pj-rso , ^^y^— >3>^a§i5i22«, x^^y^— s^avgyg© 
[^2] 



i#/ \ H*(u 9 v)S ff (u 9 v) 
M(u 9 v) = 



5 # (a, v)|# (w, v)| + 5^ (w, v) 

1 \B{u,vf 

Hpw^) |if(K,v)| 2 + [s vv ( W ,v)/5 # ( Wj v)J 

2tt, r©3t^«j^ii»H(u, v)tvx, M^mtmmioi^hmmznx^tc^ 
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[0133] mm\m:i (x, y ) , '£fcm&&g (x, y ) , (x, y ) ^^21?: 

tc7— y^^SrFCu, v) N G(u, v)*dJ;OT~(u, v)^6^, 
F~ (u, v) = (H (u, v) * M (u, v) ) * F (u, v) v teXJl 
F" (u, v) =M(u, v) *G(u, v) 

[0134] ^a^Ua.— ^3^Sg|5122« N WlEMMtWi@L(D2yk^7*- y^gE&G (u, v) 
tl7c7^M(u, v) ^^jA^ff^bTMlE®#(D7— y^^i^F" (u, v)£# 
£HU -nSriS*7— y^mbT^TcW'ftf " (x, y)«r^feS 0 fay^Ua- v-3>^ 
3lgR122«, MEHf^irLTr^mTuHftf (x, y)^^^ 

[0135] fa^JJa- ^3^3SSP1225JS±gB©«fc5^bTMHiif|feSr3ft*Si:, i£Sff §R 

^^S48) 0 

[0136] &3o, _h|B^»jf^^*5V>-C % ^5/^°S42^-C^-— y^pf^^iEcDit^^Tofc 

# ii^at^© 101 $5 j; tmifeMEf— ;<mn 1 02 ^t^^s42^^^t l 
«\ ^^y^-^3^a^^SMseioi(Drt^^To^cD^iwi#(D^M4 

[0137] roJ;5^^0^(D^7(D||Jfe(D^(DB^MEv'^^iio^J;tL^ > 
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[oi38] m7(DmM<DMm<DmiMLWiiEi/xTJ*iio-vte, m^m$mwioiJ)\ m 

*C|E«SP 1 1 7 #;*7ttOiJI*ff «fSS« 1 0 1 ©S#^X- ^tfV^—^tfXf 

o 

[0139] m8<DmM<Djfm) 

[0140] ^*IS^Bi0i(D#^^7(D^Jfe©^^lKl«-efe5 o fc*?u ^-^r-f 

[0141] WfMlEf— ^^gl02«, ^7(DHife(7)^^|ll^m, it^ff SP1 21*5^9* 
3^?Ua- >-3^SSPi22Sr^Ay-c*3t), rtbb^7W||Jfe(D^tlll#cD^tM 

«^TV^6 0 ^f!^123« N ^gff §13121^^5^— ^^{f(D^f 5fe^bT 
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v^ 0 ^.tc, ffimmmo4i-z, mmwiE^—y<mmio2^mm^nx^fcm^Emm. 
^m^xm^-r^mm^vx^ ^ Q 
[oi42] &,±(DXoKm^tifcm^.mmM^^TJ^2o\z^^x^ m\i^m\^x^(Dm\^ 
%mm-t& 0 m7(omm(Djfmtmm\^x, ^^nm^mmmmoiKx 

^n^yy S62) ,^xn, miEtt&m&<Dm7£kmz.ffiiEm&<Dm 

m^mmmt^^s62KXA^^mnfcmm^^'rmm^mmt^ 

~?7T^^&mimt$&~smmi02icmm-r&(^^y-7°s64) o 
s62KxmiEMMm^m^^mi^mmMM(Dmm^m^^mi / ftvxh^ 
v\ ztuzzy), ^Kmi%w^&mm^^^x^^s63m§<Dmm&ft *. 

-So 

[0143] HHtMlEf— ^ei02-m, &7©^Jfe©7l2*B£:|i?!E3fcLT, i£gff S&1213S 

T4M^^n^yt^m^w^^m^xwiEMMmi^T^^v^—^3>^n 

■1-5(^^66)0 ^LT N >3^SSP122^TMSEiii|fedS#fetL5 
^,^^fP123{^rr©«lEBft^^#^«ISSffl01d^^fb^T ? 

lJ;f9«lEIijft^^f^tL5(^^7 0 S67)o ^f^^bXm^ti^*Mmi04 
tt, ^H7— ^103$r^LTMlEm&&^i (^^7°S68) 0 
[0144] ^(Dj:5W^P^»^8(D||Jfe(D^ti(D®#MiE^^120^J;o-C%, 17©^ 
5S(D^S^®{MIE->^A110^[II«^, ^^#<Z)^»fgSei01^T#^> 

[0145] ^LT, PffMlES/^^120-e«, jfcffirWfggfflOltf*, jUfflfrffSlEi?— 

02 (ciE^t@it&iff -r a m k , ^oMiE^®^^^*is^s 1 0 1 
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[0146] zhK, ^mm^m^w^—^mmio2^h\Km&mmo4\cmmi-^(D 
x\ mmwiE^^mmo2^hm^nmmmioiKmiEm^Mmvtcw^^ 

[0147] (f9©Hi^i) 

[0148] 7^/^7^105^ B7*3«t^8^||Jfe(D^^fflr«igS*101tlHl^tc: 
, JSMfeft^ll 1, -^5n*^#^-112, ®^agB113, ^gU115, Jftf^SPl 
16, ^^^fH^«ffif«^ii7^J:t^x-^yr^/H^^ii8^#^TV^ 0 r 

?^n\mim^^-rz>o 7*^/^^9105^, ^tn»^i5i^j;tj ? a 

ft>fV*— 7^1 52§r#x.TV^ 0 
[0149] SKm#i&SB151tt, ^75/^^y^-K^(7)fSMf$171^x-^^*#^A^, 

52(2, USB (Universal Serial Bus) <ZMV^— ^-f^Cfo 1 ?, USB^— ://V172£rii 

[0150] *HJS©^ti-e«, M^SIfB113^T^$tt^:®^^, ^ffl#5A§|3151^j: 

7T^/H^^118^^7^—^^T^/^^^^A/^IB^ffift:i71^*#^tf«tg?f 
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[0151] y-T;V^\i°^~ ^106«, fnffi»MU61 N iiff 7^^16233 =tt^ 

[0152] ^iiCO^^^W^^^fclll^iE^x^iaO^oV^, miV^m^X^KDWift 

16^(9^— ^r^Wfr^^^ttttttS^ (^^S82) % ^r-eo^tt, 

[0153] ^^116^TlilE^m^omS^#5^-^^T^/H^^fs^^ s A^^^ 
Si:, f^77^WH8fi, fl^ti^[ijft^ai»iA^i5l^fS«f*l 

m^mmwi^w^^, ^tLb&mm^-fX7>—?-7T4/^i / ff&'tZ) (^Tyy°s83 

) Q 9*— ?7T^M^J&ffill8KXftj$£thfC7*—?7T4M-i, ^tt5»^fP151^ 
Tta«#:i71^»#jAmS^\ ffilf-fV^— 7 ^7^1 52^USB^r— 

^VH72^riiLT^f ^tiS (^X5/y°S84) 0 
[0154] ?10QX\-±, ^W#ji^l3161^|B#^#:i71d>fe^— ^7r 

5^(^^°S86) , ^n^y^.— i/3^®^122^^— ^77^/Ki:t*tl5)t 
fWeSIt^fflV^iE^tiiltSrfa^^^^v'g^IL (^^387), 
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[0156] ^Lt, ^9(D^Jg(Z)f^(Z)[l|^iE->^A130l?tt, ^W/^^105^ n 

[0157] &±(Dmmxn, m&mmmwioi&£xfTi?#/i'%*9io5&yt¥#im 

[0158] &3b\ ^7*3i^8(D^Jfe(D^ti»^mfg^glOl«, #;*9«£B«r^«iaBi: 



[0159] £l_h<D£5^ ^Pjt^^^^^f5igM^S'J^&«, *&ft^£fflHfc 
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zjfmtvx^mx&Zo 

[0160] ^Kt^^^BiilE^fefi, ^^/^ftSgi-T^^^iHHL 
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[2] mm^^yyi^ mt^^Ty^x(DmtmMyt<D^Kth^xmm 
.mmmm^^-^^m^^xmtmwmm^mm^mBmmm^w 

[5] mwb^s^5/^ o «, mm(Dmm^mm^±^xmmmm^^u 
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[io] mm*%niMLisxmi^-?%^f%T%Mim^%m^ 

mm^^^yy°x^^th^mtmMyt^, mm^wi^m^xm^mHit-^ 
Km&Lx, mmmmt^ia^-r^mmm^yy^b, 
mmftm^&^v7°\zxmt>&ftfcmmt-%izm^^x, mmn^^i^x 

mw.mm^m^^tiit^m^mmmbmmm^^Kx^i.itmm^ 
—?b%^yhKi,xmm~rz>mm^&b, 
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[ii] ^miwm^xmwf—^^^wmj^^m^ 

mttn^^^y^xmti^nfcmmt^m^^x, m^Wt^t^x 

^^mm^m^^xm^^tc^m^mmm^^^mt^t, 
-?b%^yhKvxmm-rz>mm^&t, 

—fctte^tcWMx, mtmm^Kx^xmmmiMm^o^wm^m^M^. 

-r^^Tyy°b, 

mm^^yy°x^&n^mmmM^, mm^mmm^xm^kmmt-B- 
mm%m&^^yyicx&ti£thf~mH<mmzM^^x, mun\^^7\^x 
yt^m^mmm^ntair^mw^yyt, 

^^wimyjm^^xm^nfc^^m^mmm^^—^yr^^^yr^ 
/w-^—sr, muu^^\^x^m^tmi^-^\^^^^^^^m 

[13] mmfr&m&^xm&^-*&&&ttM&%*7&ffi%., 
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^^w}^7jm^^xw\^nfc^^m^Mm^^^—yyr4^(^yT4 

m^tfxmm^?^&mn^tti£i^%xT?/7°b, 
mmm^mM^n^ntcmm^itmmmn^m^^x^^])^—^a>mmi-^ 
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[is] wmm^stn, mm^tmmmm^wmmm^mm^ifxmm -tzmm 
[i9] mmm^mm~±, mm^tmmmn^mtmm^m^^xmmmm^m^iA 

[20] f^;«i*}utt¥#:^tLt4^$titiitt, fufE^v^/Mt^ 

mmmimmm^mmmm^m^^x^^v^-^a^m^mmm^^ 

Wit, 

[21] tfJlHgff^^, tufSM^^Jz^Mk^Hff^^^^ffjfeMEB^^^ff^^ 

[22] ^^/vm^mtmmwiE^—^mmt^^m^m^y^T-^xh^x, 
wmy*is?^Mi$Lmm^ m^^mmx^xm^^-r^mm^mt, m^.m 
mcDrnm^mm-r^mm^t, mmmm^m^x^.m^nt'mi^tmmmm 
^m^xm^tbfcmm^^r-mm^mmt^mm^ifxmtmmmiE^-y< 

fn^Ua- ^3^mvxmmwiEm^%^m^w^E^t, mmmmm^E 
mcomm^m^mmvx^tvtcmmm^miET^fc^cD^mmmmt^ 
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I. Claims 1-13 relate to a measuring method for optical transfer function 
characterized by comprising the scanning step of emitting an irradiation light 
from a light source and scanning the irradiation light on an element to be 
measured out of imaging elements of an imaging camera in which an imaging 
optical system and the imaging elements are formed integrally, the 
photoelectric conversion step of sequentially converting the irradiation light 
into electrical signals at the element to be measured and outputting the 
electrical signals as the result of the scanning of the element to be measured 
in the above scanning step, (Continued to extra sheet) 
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only those claims for which fees were paid, specifically claims Nos.: 
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and the computing step of computing optical transfer function used for 
restoring the deterioration of an image generated by the imaging camera 
based on the output electrical signals in the photoelectric conversion 
step by a deconvolution processing. 

II. Claims 14-21, 23 relate to a image correcting method characterized 
by comprising the step of correlating am image produced by imaging an 
object by a digital imaging device with deterioration cause information 
for correcting the image deteriorated due to the imaging means of the 
digital imaging device, for outputting from the digital imaging device, 
and the step of deconvolution-processing, at an image correction server 
device, the image output from the digital imaging device by using the 
deterioration cause information correlated with the image. 

III. Claim 22 relates to an image correction system having a digital 
imaging device and an image correction server device, characterized in 
that the digital imaging device comprises an imaging means for generating 
an image by imaging an object, a means for designating the transmission 
destination of a corrected image, and a transmitting means for correlating 
the image generated by the imaging means with transmission destination 
information indicating a transmission destination designated by the 
designating means , for transmitting to the image correction server device , 
while the image correction server device comprises an image correcting 
means for deconvolution-processing the image output from the digital 
imaging device to obtain the corrected image, and means for transmitting 
the corrected image obtained by the image correcting means to a 
transmission destination indicated by the transmission destination 
information correlated with the image. 

These three invention groups are not considered to be a group of 
inventions so linked as to form a single general inventive concept. 
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